Introduction
In 1910, Weyl 1 published his now classical paper on eigenvalue problems for second-order linear differential equations of the form a t y r t y θy, θ ∈ C. Weyl showed that the linear equation 1.1 always has at least one square integrable solution if Im θ / 0. Thus, for second-order linear equations with Im θ / 0, the problem reduces to whether 1.1 has one limit point type or two limit circle type linearly independent square integrable solutions. This is known as the Weyl Alternative. Weyl also proved that if 1.1 is of the limit circle type for some θ 0 ∈ C, then it is of the limit circle type for all θ ∈ C. In particular, this is true for θ 0, that is, if we can show the following equation a t y r t y 0, 1.4
is of limit circle type, then 1.1 is of the limit circle type for all values of θ. There has been considerable interest in this problem over the years see 1-10 and references cited therein . The analogous problem for nonlinear equations is relatively new and not as extensively studied as the linear cases. For a survey of known results on the linear and nonlinear problems as well as their relationships to other properties of solutions such as boundedness, oscillation, and convergence to zero, we refer the reader to the recent monograph 10 . In this paper, we will discuss the equation with damping term which is widely researched by many authors see 10 and references cited therein .
Definition 1.1 see 2 .
A nontrivial solution y t of 1.5 is said to be of the nonlinear limit circle type if
and it is of the nonlinear limit point type otherwise, that is, there exists a nontrivial solution y t satisfying
.5 is said to be of the nonlinear limit circle type if all its solutions satisfy 1.7 , and it is said to be of the nonlinear limit point type if there is at least one solution satisfying 1.8 .
In this paper, we will give sufficient and necessary conditions to guarantee the nonlinear limit circle type or nonlinear limit point type for 1.5 . 
2.7
Gronwall' inequality and condition 2.4 imply that V t is bounded, so y t is bounded.
To prove our main limit-circle result, we write 2.2 as the systeṁ 
2.14 Since condition 2.4 and Theorem 2.1 are satisfied, the solution of 1.5 y t x s is bounded, that is, there exists a constant
2.15
NowȦ 
2.16
Let τ s denote the inverse function of s t , we obtain that is convergent by condition 2.9 . Hence, integratingV s , applying Gronwall's inequality, and using condition 2.9 , we obtain that V s is bounded, so 
for some constant M 1 > 0. By Schwartz inequality, the boundedness of y t , and condition 2.25 ,
for some constant M 2 > 0. If y t is not eventually monotonic, let {t j } → ∞ be an increasing sequence of zeros of y t . Then, by 2.28 , there exists some constant M 3 > 0, such that
2.33
This implies H t j ≤ M 4 < ∞ for all j and some M 4 > 0, so 2.26 holds.
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If y t is eventually monotonic, then y t y t ≤ 0 for all t ≥ t 1 t 1 ≥ 0 large enough . Using 2.28 , we can repeat the type of argument used above to obtain that 2.26 holds. This completes the proof of Theorem 2.5.
The following theorem gives sufficient conditions to ensure that 1.5 being of the nonlinear limit point type. 
2.39
Let H t 
